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(54) HYDROCARBON ADSORBENT, CATALYST AND DEVICE FOR PURIFYING EXHAUST GAS 

(5 7) Abstract: 

PURPOSE: To efficiently purify adsorbed hydrocarbons by mixing plural kinds of 
crystalline metal-containing silicate powders having mutually different fine pore 
diameters as a hydrocarbon adsorbent adsorbing the hydrocarbons in an exhaust gas. 
CONSTITUTION: A zeolite 6 having a fine pore structure formed of an eight- 
membered ring such as chabazite, a zeolite 7 having a fine pore structure formed of a 
ten-membered ring such as ZSM-5 and a zeolite 8 having a fine pore structure formed of 
a twelve-membered ring such as faujasite are allowed to coexist on the surface of a 
honeycomb-like carrier as an adsorption member adsorbing the hydrocarbons of an 
adsorption device provided at a discharge system of an automobile engine. When plural 
kinds of crystalline metal-containing silicate powders having mutually different fine pore 
diameters are mixed in such a way, the hydrocarbons are easily adsorbed and purifying 
efficiency is increased even if the molecular size of a hydrocarbon is large or small. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] HC adsorbent characterized by coming to mix the metal inclusion silicate powder of two or more sorts of crystalline 
substances with which it is HC adsorbent which adsorbs the hydrocarbon in exhaust gas, and a pore size is different. 
[Claim 2] HC adsorbent characterized by two or more above-mentioned sorts of metal inclusion silicate powder consisting of the 
metal inclusion silicate powder of 10 member ring, and the metal inclusion silicate powder of 12 member ring in HC adsorbent 
indicated by the claim 1 . 

[Claim 3] HC adsorbent characterized by adsorbing the hydrocarbon of the metal inclusion silicate of the above-mentioned 10 
member ring, and the metal inclusion silicate of 12 member ring which are (10 Member ring) / (12 member ring) =0.4-2.6, and is 
comparatively contained in the exhaust gas of an automobile engine in HC adsorbent indicated by the claim 2. 
[Claim 4] HC adsorbent which is an HC adsorbent which adsorbs the hydrocarbon in exhaust gas, and is characterized by being 
formed into one grain of the metal inclusion silicate of the mixed crystal into which two or more sorts of crystals from which a 
pore size is different were intermingled. 

[Claim 5] HC adsorbent characterized by being formed of the metal inclusion silicate of the lamellar crystal to which it comes to 
carry out the laminating of two or more sorts of crystals from which it is HC adsorbent which adsorbs the hydrocarbon in exhaust 
gas, and a pore size is different from a center so that a pore size may become large gradually toward a front-face side. 
[Claim 6] HC adsorbent with which the modality of the above-mentioned pore size is characterized by being three kinds, the 
pore size based on 8 member ring structure, the pore size based on 10 member ring structure, and the pore size based on 12 
member ring structure, in HC adsorbent indicated by the claim 1, the claim 4, or the claim 5. 

[Claim 7] Exhaust air gas cleanup equipment characterized by using what carried out the coat of the mixed powder which is the 
exhaust air gas cleanup equipment equipped with the adsorption component which adsorbs the hydrocarbon in exhaust gas, 
mixes two or more sorts of zeolite powder with which a pore size is different, and is obtained as the above-mentioned adsorption 
component on support. 

[Claim 8] Exhaust air gas cleanup equipment characterized by using what carried out the coat of two or more sorts of zeolites 
from which it is the exhaust air gas cleanup equipment equipped with the adsorption component which adsorbs the hydrocarbon 
in exhaust gas, and a pore size is different as the above-mentioned adsorption component on support from the parvus thing of a 
pore size at order. 

[Claim 9] Exhaust air gas cleanup equipment characterized by using what carried out the coat of the mixed crystal zeolite in 
which two or more sorts of crystals from which it is the exhaust air gas cleanup equipment equipped with the adsorption 
component which adsorbs the hydrocarbon in exhaust gas, and a pore size is different in one grain as the above-mentioned 
adsorption component were intermingled on support. 

[Claim 10] Exhaust air gas cleanup equipment which is the exhaust air gas cleanup equipment equipped with the adsorption 
component which adsorbs the hydrocarbon in exhaust gas, and is characterized by using what carried out the coat of the 
lamellar-crystal zeolite to which it comes to carry out the laminating of the crystal of two or more sorts of structures where pore 
sizes differ so that a pore size may become large one by one toward a front-face side on support from a center as the 
above-mentioned adsorption component. 

[Claim 1 1] Exhaust air gas cleanup equipment with which the modality of the above-mentioned pore size is characterized by 
being three kinds, the pore size based on 8 member ring structure, the pore size based on 10 member ring structure, and the pore 
size based on 12 member ring structure, in the exhaust air gas cleanup equipment indicated by the claim 7 or the claim 10. 
[Claim 12] Exhaust air gas cleanup equipment characterized by Seria and Pd being ****ed by the above-mentioned support with 
the zeolite in the exhaust air gas cleanup equipment indicated by any 1 of the claim 7 or the claims 11. 

[Claim 13] HC adsorbent characterized by being formed of the metal inclusion silicate of the lamellar crystal to which it comes 
to carry out the larriinating of two or more sorts of crystals from which it is HC adsorbent which adsorbs the hydrocarbon in 
exhaust gas, and a pore size is different from a center so that a pore size may become small gradually toward a front-face side. 
[Claim 14] The above-mentioned metal inclusion silicate is an HC adsorbent characterized by forming the surface section of the 
crystal of 10 member ring in HC adsorbent indicated by the claim 13, and fonning the interior of the crystal of 12 member ring. 
[Claim 15] HC adsorbent characterized by for the crystal of the above-mentioned 10 member ring being MFI type, and the 
crystal of the above-mentioned 12 member ring being FAU type in HC adsorbent indicated by the claim 14. 
[Claim 16] The catalyst for exhaust air gas cleanups characterized by ****ing the catalyst metal which disassembles a 
hydrocarbon into HC adsorbent indicated by any 1 of the claim 13 or the claims 15. 



7/11/02 12:55 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_.. .2522%2520BGCOLOR%3D%2522lightyellow%2522 



[Claim 1 7] The catalyst for exhaust air gas cleanups characterized by being that into which the above-mentioned catalyst metal 
decomposes NOx in exhaust gas in the catalyst for exhaust air gas cleanups indicated by the claim 16, disassembling a 
hydrocarbon. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to HC adsorbent for exhaust air gas cleanups used in order to adsorb the 
low-ternperature-carbonization hydrogen in exhaust gas, the catalyst for exhaust air gas cleanups, and exhaust air gas cleanup 
equipment. 
[0002] 

[Prior art] What carried out the coat of the noble metal catalyst to support for exhaust air gas cleanups, such as an automobile 
engine, is used. Among the detrimental components in exhaust gas [a hydrocarbon (HC), a carbon monoxide (CO), and nitrogen 
oxide (NOx)], especially the catalyst depuration ability of a hydrocarbon is strongly influenced of exhaust gas temperature, and, 
generally is purified by the noble metal catalyst in the temperature of 300 degrees C or more. Therefore, as in immediately after 
engine starting (at namely, the time of a cold start) etc., when exhaust gas temperature is low, the hydrocarbon in exhaust gas is 
seldom purified by the noble metal catalyst. 

[0003] And the rate for which a lot of hydrocarbons are discharged immediately after engine starting, and this 
low-temperature-carbonization hydrogen accounts to the whole hydrocarbon emission is large, and it is important to suppress 
issue of low-temperature-carbonization hydrogen in an exhaust air gas cleanup. 

[0004] As exhaust air gas cleanup equipment which reduces the hydrocarbon at the time of such a cold start, there is a thing 
using what carried out the coat of the copper (Cu) as a metal which reforms an adsorption property, and the mixed powder of 
ZSM-5 zeolite which carried out the ion exchange of the palladium (Pd), respectively to mono-squirrel support as an HC 
adsorption component which adsorbs a hydrocarbon as indicated by the publication-number 293519 [ four to ] official report. 
[0005] This thing is difficult for making these all fully adsorb, when the various hydrocarbons with which a size is different are 
discharged, although a hydrocarbon adsorption capacity will be demonstrated by the large temperature requirement in order for 
adsorptivity ability to show a peak by the temperature requirement different using the zeolite made [ the proper metal ] to **** 
by the ion exchange. 

[0006] By the way, the zeolite used as an adsorbent excellent in hydrocarbon adsorptivity ability has respectively peculiar pore 
structure like 8 member ring, 10 member ring, and 12 member ring. Therefore, there is fault that adsorptivity ability changes 
greatly with sizes (if it puts in another way molecular weight) of a hydrocarbon. For example, when a pore size uses the zeolite 
with a parvus 8 member ring or 10 member ring, the hydrocarbons (for example, paraffin, an olefin, or aromatic series more than 
C6 etc.) of the amount of macromolecules cannot be adsorbed, but the hydrocarbons (for example, methane etc.) of low 
molecular weight to which it stuck when the zeolite in which a pore size has large 12 member ring was used are emitted at low 
temperature, and it becomes difficult to hold to the elevated temperature which a noble metal catalyst activates. 
[0007] On the other hand, the thing which is made to **** big Y type zeolite of a pore size to the site by the side of the upstream 
of the exhaust gas direction of flow in mono-squirrel support as an HC adsorption component, and is made to come to **** 
ZSM-5 with a small pore size to the site by the side of a lower stream of a river is also known (refer to publication-number 
59941 [ five to ] official report). The small pore size of a lower-stream-of-a-river side zeolite is made not to be blockaded with a 
big hydrocarbon by this thing's sticking to both big hydrocarbon in exhaust gas, and small hydrocarbon by using two kinds of 
zeolites from which a pore size is different as an HC adsorbent, and adsorbing a big hydrocarbon by the big zeolite of a pore size 
at an upstream side. 
[0008] 

[Object of the Invention] However, generally there are about 100 degrees C of temperature gradients of the upper flank grade of 
the above-mentioned monochrome squirrel support and down-stream flank grade, and when big Y type zeolite of a pore size and 
ZSM-5 with a small pore size are divided into an upstream and lower-stream-of-a-river side, they have been arranged like the 
above-mentioned conventional technique and the temperature of Y type zeolite by the side of the upstream is 200 degrees C, the 
temperature of ZSM-5 by the side of a lower stream of a river becomes about 100 degrees C. C6 to which Y type zeolite is 
sticking For the temperature which emits the above big hydrocarbon, it is about 200 degrees C and ZSM-5 are C6. Since the 
temperature which emits the small hydrocarbon of the following is about 100-150 degrees C, when the temperature of the upper 
flank grade of mono-squirrel support becomes about 200 degrees C, henceforth, by the concerned adsorption component, 
adsorption of a hydrocarbon will not be performed but the hydrocarbon to which it has already stuck will also be emitted. 
[0009] Furthermore, in the case of the above-mentioned conventional technique, even if it is a small hydrocarbon, 1 ** is 
incorporated by big Y type zeolite of the pore size by the side of the upstream like a big hydrocarbon. Therefore, the adsorption 
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capacity of a big hydrocarbon will fall by big Y type zeolite of the pore size by the side of this upstream also adsorbing not only 
a big hydrocarbon but a small hydrocarbon, and adsorbing this small hydrocarbon. Moreover, as a result, there is also a problem 
that a big hydrocarbon flows, the small zeolite of this pore size is blockaded, and the adsorption capacity of a small hydrocarbon 
falls to the direction of the small zeolite of the pore size by the side of a lower stream of a river. 

[0010] In addition, although active carbon is well known as high matter of hydrocarbon adsorptivity ability, since thermal 
resistance is low, as an object for exhaust air gas cleanups, it is not employable. 

[001 1] That is, the technical probrem of this invention is to offer HC adsorbent which solved the above-mentioned problem, and 
is to enable it the thing for which it enables it to purify efficiently the hydrocarbon to which it stuck with still such an HC 
adsorbent, or to use for depuration of NOx in exhaust gas efficiently the hydrocarbon to which it stuck. 
[0012] 

[A The means for solving a technical problem and its operation] When the big zeolite of a pore size and the small zeolite of a 
pore size are made to approach mutually and are prepared by technique, such as physical mixture, to such a technical probrem, 
this invention person finds out that the above-mentioned problem is solvable, and used to come to complete invention which 
advances an experiment and a study from further various viewpoints, and relates to each claim. 

[0013] Invention > which takes < claim 1 This invention is an HC adsorbent which adsorbs the hydrocarbon in exhaust gas, and 
is characterized by corning to mix the metal inclusion silicate powder of two or more sorts of crystalline substances with which a 
pore size is different. 

[0014] Even if it is the case where it is made to **** to mono-squirrel support in the case of HC adsorbent of the concerned 
invention Distributed **** of the big metal inclusion silicate of a pore size and the small metal inclusion silicate of a pore size 
can be uniformly carried out over the whole region of an upper edge to the down-stream edge of this monochrome squirrel 
support. It has a hydrocarbon adsorption capacity until the temperature by the side of a lower stream of a river can adsorb a 
hydrocarbon by the low site and turns into comparatively high temperature, even if the temperature of the upper flank grade of 
mono-squirrel support becomes about 200 degrees C. 

[0015] Moreover, since two or more sorts of metal inclusion silicates from which a pore size is different are mixed and it will be 
approached mutually, it decreases that a small hydrocarbon and a big hydrocarbon are incorporated by the thing of the big crystal 
of both pore sizes like the previous conventional technique, and the rate alternatively incorporated by the metal inclusion silicate 
of the pore size which a size suits respectively becomes high. 

[0016] Even if it is the aluminosilicate (zeolite) using aluminum as a metal which forms the skeleton (crystal lattice) of a crystal 
here as the above-mentioned metal inclusion silicate, it may replace with aluminum or you may be a using other metals, such as 
Ga, Ce, Mn, and Tb, as skeleton formation material metal [ aluminum ] inclusion silicate. 
0017] There are the following as various kinds of metal inclusion silicates from which a pore size is different. 
: 0018] 
Table 1] 
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[0019] As a thing of the above-mentioned 12 member ring, the skeleton density is suitable for the thing of 12-16 (T-atom 
several/nm3). 

[0020] <invention concerning a claim 2> — this invention is characterized by two or more above-mentioned sorts of metal 
inclusion silicate powder consisting of the metal inclusion silicate powder of 10 member ring, and the metal inclusion silicate 
powder of 12 member ring in HC adsorbent indicated by the above-mentioned claim 1 

[0021] In the concerned invention, a pore size uses the thing of 10 member ring as parvus metal inclusion silicate powder, and 
the pore size is using the thing of 12 member ring as large metal inclusion silicate powder. 

[0022] <invention concerning a claim 3> - in HC adsorbent indicated by the above-mentioned claim 2, comparatively, it is (10 
member ring) / (12 member ring) =0.4-2.6, and this invention is characterized by adsorbing the hydrocarbon of the metal 
inclusion silicate of the above-mentioned 10 member ring, and the metal inclusion silicate of 12 member ring contained in the 
exhaust gas of an automobile engine 

[0023] In the concerned invention, being referred to as (10 Member ring) / (12 member ring) >=0.4 It is because the amount of 
adsorption of a small hydrocarbon (for example, the olefins of C2 - C5) will decrease and an expected effect will not be 
acquired, if the rate of the metal inclusion silicate of 10 member ring becomes less than this. Moreover, being referred to as (10 
Member ring) / (12 member ring) <=2.6 if the rate of the metal inclusion silicate of 12 member ring becomes less than this ~ a 
big hydrocarbon (for example, aromas — ) or hydrocarbons other than aromas ~ it is - C6 the amount of adsorption of the above 
thing - it is because it becomes few and an expected effect is not acquired (this point becomes clear in the example mentioned 
later) 

[0024] <invention concerning a claim 4> this invention is an HC adsorbent which adsorbs the hydrocarbon in exhaust gas, and 
is characterized by being formed into one grain of the metal inclusion silicate of the mixed crystal into which two or more sorts 
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of crystals from which a pore size is different were intermingled 

[0025] Since two or more sorts of crystals from which a pore size is different in one metal inclusion silicate grain are 
mtermingled in the concerned invention, while the same operation effect as invention concerning a claim 1 will become more 
remarkable, a hydrocarbon becomes that it is easy to adsorb. Namely, although it is considered [ passing through this grain in 
comparatively many cases as it is, and ] even if it contacts the big metal inclusion silicate grain of a pore size in invention 
concerning a claim 1 and a small hydrocarbon carries out spreading diffusion to the interior of grain The hydrocarbon with which 
one metal inclusion silicate grain was contacted in the concerned invention Even if it is a small hydrocarbon and the contact site 
is a crystal fraction with a big pore size, it comes against the crystal section to which spreading diffusion is carried out to the 
interior of grain, and the small crystal section, i.e., the configuration, or the dimension of a pore size suits it, and is caught by this 
crystal section. 

[0026] <invention concerning a claim 5> - this invention is an HC adsorbent which adsorbs the hydrocarbon in exhaust gas, and 
is characterized by being formed of the metal inclusion silicate of the lamellar crystal to which it comes to carry out the 
laminating of two or more sorts of crystals from which a pore size is different from a center so that a pore size may become large 
gradually toward a front-face side 

[0027] In the concerned invention, since two or more sorts of crystal sections from which a pore size is different exist in one 
metal inclusion, silicate grain, the same operation effect as invention concerning a claim 4 is acquired. Furthermore, in the 
concerned invention, since the pore size is large gradually toward a center to the front-face side, unless a big hydrocarbon 
adsorbs and pore is plugged up, a small hydrocarbon can be incorporated one by one inside grain, and can be adsorbed inside. 
[0028] namely, from the pore being blockaded, even when the crystal of this surface section is adsorbed in a small hydrocarbon, 
supposing it made the pore size of the crystal by the side of a front face into the parvus thing Although the spreading diffusion 
inside [ of a hydrocarbon ] grain will decrease henceforth and the crystal inside [ this ] grain will not work effective in adsorption 
of a hydrocarbon In the concerned invention, since the pore size of the crystal of the grain surface section is large, spreading 
diffusion of the small hydrocarbon is easily carried out to the interior of grain, and it does not serve as the hindrance of 
adsorption of other hydrocarbons. 

[0029] Moreover, if the big crystal of the pore size by the side of an outer layer is adsorbed in a big hydrocarbon and the pore is 
plugged up, even if exudation of the small hydrocarbon by which the crystal by the side of an internal layer is adsorbed will be 
barred by it and temperature becomes high somewhat by it, the status that the hydrocarbon was adsorbed will be maintained, and 
the exudation temperature of a hydrocarbon will become high as a result. 

[0030] <invention concerning a claim 6> — in HC adsorbent with which this invention was indicated by the above-mentioned 
claim 1, the claim 4, or the claim 5, it is characterized by the modality of the above-mentioned pore size being three kinds, the 
pore size based on 8 member ring structure, the pore size based on 10 member ring structure, and the pore size based on 12 
member ring structure 

[0031] Thus, when there is a pore size of three kinds of size, these can be adsorbed even if the hydrocarbon of various sizes is 
contained in exhaust gas. 

[0032] <invention concerning a claim 7> - this invention is the exhaust air gas cleanup equipment equipped with the adsorption 
component which adsorbs the hydrocarbon in exhaust gas, and is characterized by using what carried out the coat of the mixed 
powder which mixes two or more sorts of zeolite powder with which a pore size is different, and is obtained as the 
above-mentioned adsorption component on support 

[0033] since two or more sorts of zeolite adsorbents with which a pore size is different on the front face (namely, carrier surface) 
of an adsorption component are intermingled using invention which the concerned invention requires for a claim 1, the zeolite 
from which a size is different (molecular weight — differing) and which two or more hydrocarbons of a seed were alike, 
respectively, and was adapted is adsorbed, and the same operation effect as invention concerning a claim 1 is acquired 
[0034] <invention concerning a claim 8> ~ this invention is the exhaust air gas cleanup equipment equipped with the adsorption 
component which adsorbs the hydrocarbon in exhaust gas, and is characterized by using what carried out the coat of two or more 
sorts of zeolites from which a pore size is different as the above-mentioned adsorption component on support from the parvus 
thing of a pore size at order 

[0035] In the concerned invention, the same operation effect as invention etc. and abbreviation concerning a claim 1 is acquired 
in that two or more sorts of zeolites from which a pore size is different are arranged by approaching mutually. Moreover, even if 
it is similarly stratified, two or more sorts of zeolites from which a pore size is different differ from the metal inclusion silicate of 
the lamellar crystal to which it comes to carry out the laminating of two or more sorts of crystals from which the pore size of 
invention concerning a claim 5 is different at the point established in layers. 

[0036] Namely, if closed by the hydrocarbon with the big pore of the crystal of an outer layer, although in invention concerning a 
claim 5 it will become difficult for a hydrocarbon to carry out spreading diffusion inside it and it will become disadvantageous 
for adsorption of the hydrocarbon by the inside crystal Even if the pore of the metal inclusion silicate of an outer layer is plugged 
up in the concerned invention, a hydrocarbon moves to the inside through the opening between the metal inclusion silicate grain 
of an outer layer, and is adsorbed by the metal inclusion silicate grain of the layer of this inside. 

[0037] Moreover, in the concerned invention, the small zeolite of a pore size is prepared inside because the concerned spreading 
diffusion is easy and tends to reach an inside layer rather than the hydrocarbon with the small, bigger hydrocarbon, when it is 
taken into consideration that a hydrocarbon carries out spreading diffusion between zeolite grain and of the zeolite grain itself, 
and reaches an inside layer. 

[0038] <invention concerning a claim 9> ~ this invention is the exhaust air gas cleanup equipment equipped with the adsorption 
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component which adsorbs the hydrocarbon in exhaust gas, and is characterized by using what carried out the coat of the mixed 
crystal zeolite in which two or more sorts of crystals from which a pore size is different in one grain as the above-mentioned 
adsorption component were intermingled on support 

[0039] The operation effect as invention which relates to this claim 4 using invention concerning a claim 4 that the concerned 
invention is the same is acquired. 

[0040] <invention concerning a claim 10> ~ this invention is the exhaust air gas cleanup equipment equipped with the 
adsorption component which adsorbs the hydrocarbon in exhaust gas, and is characterized by using what carried out the coat of 
the lamellar-crystal zeolite to which it comes to carry out the laminating of the crystal of two or more sorts of structures where 
pore sizes differ so that a pore size may become large one by one toward a front-face side on support from a center as the 
above-mentioned adsorption component 

[0041] The operation effect as invention which relates to this claim 5 using invention concerning a claim 5 that the concerned 
invention is the same is acquired. 

[0042] <invention concerning a claim 1 1> ~ in the exhaust air gas cleanup equipment with which this invention is indicated by 
the above-mentioned claim 7 or the claim 10, it is characterized by the modality of the above-mentioned pore size being three 
kinds, the pore size based on 8 member ring structure, the pore size based on 10 member ring structure, and the pore size based 
on 12 member ring structure 

[0043] Thus, when there is a pore size of three kinds of size, these can be adsorbed even if the hydrocarbon of various sizes is 
contained in exhaust gas. 

[0044] <invention concerning a claim 12> ~ this invention is characterized by Seria and Pd being ****ed by the 
above-mentioned support with the zeolite in the exhaust air gas cleanup equipment indicated by any 1 of the above-mentioned 
claim 7 or the claims 1 1 

[0045] The above-mentioned Pd is a metal catalyst which disassembles a hydrocarbon at comparatively low temperature, and 
above-mentioned Seria is 02. The storage effect is done so. Therefore, it prevents being desorbed and discharged from a zeolite, 
having not purified a hydrocarbon in the concerned invention, when Pd and Seria can decompose the hydrocarbon adsorbed by 
the zeolite of an adsorption component and exhaust gas temperature rises, even if it changes the oxygen density in exhaust gas, 
and the thing of it can be carried out. 

[0046] <invention concerning a claim 13> ~ this invention is an HC adsorbent which adsorbs the hydrocarbon in exhaust gas, 
and is characterized by being formed of the metal inclusion silicate of the lamellar crystal to which it comes to carry out the 
laminating of two or more sorts of crystals from which a pore size is different from a center so that a pore size may become small 
gradually toward a front-face side 

[0047] In the concerned invention, contrary to invention concerning a claim 5, the pore size is small gradually toward the center 
of metal inclusion silicate grain to the front-face side. Therefore, since the pore size is small and it becomes that in which the 
concerned lock out became brave when the pore of the grain surface section is closed by the hydrocarbon, the status that the 
hydrocarbon which is sticking to the crystal inside grain cannot carry out the spreading diffusion and the elimination on the front 
face of grain, but becomes comparatively high temperature, and it was caught by metal inclusion silicate grain is maintained, and 
the hydrocarbon exudation temperature of this metal inclusion silicate becomes high as a result. 

[0048] <invention concerning a claim 14> ~ in HC adsorbent with which this invention is indicated by the above-mentioned 
claim 13, the above-mentioned metal inclusion silicate is characterized by forming the surface section of the crystal of 10 
member ring, and forming the interior of the crystal of 1 2 member ring 

[0049] The operation effect of invention which the concerned invention forms the grain surface section by the crystal of 1 0 
member ring, forms the interior of grain by the crystal of 12 member ring, and relates to a claim 13 by this in order for the pore 
size of a crystal to become a parvus thing from a grain center gradually toward a front-face side is acquired. 
[0050] <invention concerning a claim 15> — in HC adsorbent indicated by the above-mentioned claim 14, the crystal of the 
above-mentioned 1 0 member ring is MFI type, and this invention is characterized by the crystal of the above-mentioned 1 2 
member ring being FAU type 

[005 1] MFI type is the metal inclusion silicate crystal of 10 member ring represented by ZSM-5, FAU is the metal inclusion 
silicate crystal of 12 member ring represented by Y type zeolite, and when carrying out invention which requires the combination 
of MFI type and FAU type for a claim 13, it will become suitable. 

[0052] <invention concerning a claim 16> » this invention is a catalyst for exhaust air gas cleanups characterized by ****ing the 
catalyst metal which disassembles a hydrocarbon into HC adsorbent indicated by any 1 of the above-mentioned claim 13 or the 
claims 15 

[0053] In the concerned invention, when the amount of the hydrocarbon which desorbs from HC adsorbent before the concerned 
catalyst reaches activity temperature can be lessened, a hydrocarbon can be made to disassemble in the pore inside grain and the 
rate of depuration of this hydrocarbon is raised since the hydrocarbon exudation temperature of this HC adsorbent is high 
although a catalyst metal can decompose the hydrocarbon by which HC adsorbent is adsorbed, it becomes advantageous. That is, 
although the catalytic reaction in a zeolite grain front face becomes main [ disassembly of the hydrocarbon by the usual zeolite 
catalyst ], in the concerned invention, disassembly of a hydrocarbon is produced also within the pore inside grain. 
[0054] <invention concerning a claim 17> - in the catalyst for exhaust air gas cleanups this invention is indicated to be by the 
above-mentioned claim 16, it is characterized by being what decomposes NOx in exhaust gas, the above-mentioned catalyst 
metal disassembling a hydrocarbon 

[0055] Although NOx catalyst which decomposes NOx like the above-mentioned catalyst metal has the comparatively high 
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temperature which it presents activity, since the hydrocarbon exudation temperature of HC adsorbent is high, even when the 
activity temperature of a catalyst is high, NOx can be decomposed in the concerned invention, using effectively the hydrocarbon 
caught by this HC adsorbent. 

[0056] It is not limited especially about the modality of the above-mentioned catalyst metal, and noble metals, such as Pt, Ir, and 
Rh, are made into the start, and it is applicable even if it is typical elements, such as transition metals other than noble metals, or 
alkaline earth metal. 
[0057] 

[Effect of the invention] Since it comes to mix the metal inclusion silicate powder of two or more sorts of crystalline substances 
with which a pore size is different according to invention which takes claim 1 While two or more sorts of metal inclusion 
silicates from which a pore size is different will be approached mutually, can make the hydrocarbon with which a size is different 
able to stick to various kinds of metal inclusion silicates from which a pore size is different alternatively and can obtain a high 
adsorption capacity Even when it becomes impossible for upper flank grade of this support to be unable to become an elevated 
temperature when it is made to **** to mono-squirrel support, and to adsorb a hydrocarbon Low-temperature down-stream flank 
grade can be used effective in adsorption of a hydrocarbon, and the adsorption hold of most hydrocarbons contained in exhaust 
gas at the time of a cold start can be carried out efficiently. 

[0058] According to invention concerning a claim 2, since two or more sorts of metal inclusion silicate powder in HC adsorbent 
indicated by the above-mentioned claim 1 consists of the metal inclusion silicate powder of 10 member ring, and the metal 
inclusion silicate powder of 12 member ring, invention concerning the above-mentioned claim 1 can be carried out effectively. 
[0059] According to invention concerning a claim 3, in HC adsorbent indicated by the above-mentioned claim 2, the rate of the 
metal inclusion silicate of the above-mentioned 10 member ring and the metal inclusion silicate of 12 member ring is set to (10 
Member ring) / (12 member ring) =0.4-2.6, and since it was made to present adsorption of the hydrocarbon contained in the 
exhaust gas of an automobile engine, it can stick also to a small hydrocarbon and a big hydrocarbon certainly. 
[0060] According to invention concerning a claim 4, since two or more sorts of crystals from which a pore size is different in one 
metal inclusion silicate grain are intermingled, the same operation effect as invention concerning a claim 1 will become more 
remarkable, and the adsorption capacity of a hydrocarbon becomes high. 

[0061] It becomes advantageous to adsorption of the hydrocarbon in the exhaust gas with which temperature tends to become 
high comparatively since it becomes what has the high temperature which the hydrocarbon adsorbed while it could stick also to 
the hydrocarbon also with a small, big hydrocarbon, since it was made the thing of the lamellar crystal to which it comes to carry 
out the laminating of two or more sorts from which a pore size is different so that a pore size may become gradually large toward 
the front-face side from a center about metal inclusion silicate grain according to invention concerning a claim 5 of crystals 
[0062] According to invention concerning a claim 6, in HC adsorbent indicated by the above-mentioned claim 1, the claim 4, or 
the claim 5, since the modality of the above-mentioned pore size was made into three kinds, the thing of 8 member ring structure, 
the thing of 10 member ring structure, and the thing of 12 member ring structure, even if the hydrocarbon of various sizes is 
contained in exhaust gas, these can be adsorbed, and it becomes advantageous to implementation of invention concerning each 
above-mentioned claim. 

[0063] Since the adsorption component was constituted by carrying out the coat of the mixed powder which mixes two or more 
sorts of zeolite powder with which a pore size is different, and is obtained on support according to invention concerning a claim 
7 Distributed **** of the big metal inclusion silicate of a pore size and the small metal inclusion silicate of a pore size can be 
uniformly carried out over the whole region of an upper edge to the down-stream edge of support, and the adsorption hold of 
most hydrocarbons contained in exhaust gas at the time of a cold start can be carried out efficiently. 

[0064] Since the adsorption component was constituted by carrying out the coat of two or more sorts of zeolites from which a 
pore size is different to order on support from the parvus thing of a pore size, an outside coat layer cannot become the adsorption 
of a hydrocarbon to an inside coat layer with hindrance, and a hydrocarbon can be made to adsorb over all the layers of an 
outside coat layer from an inside coat layer according to invention concerning a claim 8. 

[0065] According to invention concerning a claim 9, since the adsorption component was constituted by carrying out the coat of 
the mixed crystal zeolite in which two or more sorts of crystals from which a pore size is different in one grain were mtenningled 
on support, the same operation effect as invention concerning a claim 4 is acquired. 

[0066] According to invention concerning a claim 10, since the adsorption component was constituted from a center by carrying 
out the coat of the lamellar-crystal zeolite to which it comes to carry out the laminating of the crystal of two or more sorts of 
structures where pore sizes differ on support so that a pore size might become large one by one toward a front-face side, the 
same operation effect as invention concerning a claim 5 is acquired. 

[0067] According to invention concerning a claim 1 1, in the exhaust air gas cleanup equipment indicated by the 
above-mentioned claim 7 or the claim 10, since the modality of the above-mentioned pore size considered as three kinds, the 
thing of 8 member ring structure, the thing of 10 member ring structure, and the thing of 12 member ring structure, even if the 
hydrocarbon of various sizes is contained in exhaust gas, these can be adsorbed, and it becomes advantageous to implementation 
of invention concerning each above-mentioned claim. 

[0068] According to invention concerning a claim 12, in the exhaust air gas cleanup equipment indicated by any 1 of the 
above-mentioned claim 7 or the claims 11, since Seria and Pd are put together and ****ed by the above-mentioned support with 
the zeolite, the hydrocarbon adsorbed by the adsorption component can be made to be able to disassemble, and it can discharge. 
[0069] According to invention concerning a claim 13, since HC adsorbent was formed by the metal inclusion silicate of the 
lamellar crystal to which it comes to carry out the laminating of two or more sorts of crystals from which a pore size is different 
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so that a pore size may become small gradually toward a center to a front-face side, the hydrocarbon to which it stuck can be 
caught until it becomes high temperature, and it becomes advantageous to issue prevention of a hydrocarbon. 
[0070] According to invention concerning a claim 14, in HC adsorbent indicated by the above-mentioned claim 13, since the 
surface section of the above-mentioned metal inclusion silicate grain was formed by the crystal of 10 member ring and the 
interior was formed by the crystal of 12 member ring, the exudation temperature of a hydrocarbon can be raised certainly and it 
becomes advantageous to implementation of invention concerning the above-mentioned claim 13. 

[0071] According to invention concerning a claim 15, in HC adsorbent indicated by the above-mentioned claim 14, since the 
crystal of the above-mentioned 10 member ring was used as MFI type and the crystal of the above-mentioned 12 member ring 
was used as FAU type, the exudation temperature of a hydrocarbon can be raised certainly and it becomes advantageous to 
implementation of invention concerning the above-mentioned claim 13. 

[0072] According to invention concerning a claim 16, the amount discharged, having not disassembled a hydrocarbon since the 
catalyst metal which disassembles a hydrocarbon into HC adsorbent with the high exudation temperature of the hydrocarbon 
indicated by any 1 of the above-mentioned claim 13 or the claims 15 is ****ed can be lessened, and disassembly of the 
hydrocarbon within the pore inside grain can raise the rate of depuration of a hydrocarbon. 
[0073] Since it is NOx catalyst metal which decomposes NOx in exhaust gas, the catalyst metal indicated by the 
above-mentioned claim 16 disassembling a hydrocarbon according to invention concerning a claim 17, even when the activity 
temperature of this catalyst metal is high, NOx can be decomposed, using effectively the hydrocarbon caught by the 
above-mentioned HC adsorbent, and the rate of NOx depuration can be raised. 
[0074] 

[Example] Hereafter, an example and the example of a comparison explain the invention in this application still in detail. 
[0075] The exhaust air gas cleanup equipment which is an example of the invention in this application is shown in drawing 1 . 
This exhaust air gas cleanup equipment is equipped with the catalyst equipment 2 which is formed in exhaust air system A of an 
automobile engine, and is located in the lower-stream-of-a-river side of the adsorber 1 which comes to contain the adsorption 
component 3 (to refer to drawing 2 ) which adsorbs a hydrocarbon, and this adsorber 1, and comes to contain the catalyst for 
exhaust air gas cleanups. Here, as shown in drawing 2 , the adsorption component 3 forms the coat layer 5 which becomes the 
honeycomb-like support (product made from a cordylite) 4 from an adsorbent, and is constituted. And with this exhaust air gas 
cleanup equipment, if the adsorption hold of the hydrocarbon in exhaust gas is carried out with an adsorber 1 at the time of a 
cold start, the temperature of exhaust gas rises and the catalyst for exhaust air gas cleanups in the catalyst equipment 2 is 
activated, the catalyst equipment 2 is to emit the hydrocarbon by which the adsorption hold is carried out to an adsorber 1, and to 
purify. 

[0076] Adsorption <the relation between the structure of an adsorption component or an adsorbent and an amount of adsorption, 
next component> in the above-mentioned exhaust air gas cleanup equipment are explained in full detail below by the example 
and the example of a comparison. 

[0077] As a zeolite with the pore structure of an example 18 member ring, the Shaba site As a zeolite with the pore structure of 
10 member ring, ZSM-5 (MFI type) The wash coat of the HC adsorbent (mixed powder) which mixes the Shaba site, ZSM-5, 
and faujasite at a rate of 1:2:3 by the weight ratio, and was obtained was carried out on honeycomb-like support, using faujasite 
as a zeolite with the pore structure of 12 member ring, and the adsorption component 3 was obtained. 
[0078] The coat layer 5 in which the zeolite to which this adsorption component 3 has the pore structure of 8 member ring in 
honeycomb-like support 4 front face, the zeolite with the pore structure of 10 member ring, and the zeolite (namely, three sorts of 
zeolites from which a pore size is different) with the pore structure of 12 member ring were mtermingled was formed. Therefore, 
as the coat layer 5 is shown in drawing 3 The zeolite grain (what indicated the number 8 in the configuration line of grain) 6 of 
the pore structure of 8 member ring, the zeolite grain (what indicated the number 10 in the configuration line of grain) 7 of the 
pore structure of 10 member ring, and zeolite grain of the pore structure of 12 member ring (a number 12 in the configuration 
line of grain) It is that with which the indicated thing 8 was mixed. 

[0079] The wash coat was carried out to the order of the Shaba site, ZSM-5, and faujasite at a rate of 1 :2:3 (weight ratio) on 
example 2 honeycomb-like support, and the adsorption component 3 was obtained. As shown in drawing 4 , as for this 
adsorption component 3, the coat layer 5 which comes to carry out the laminating of the zeolite layer 13 which has the pore 
structure of the zeolite layer 1 1 which has the pore structure of 8 member ring on the front face of the honeycomb-like support 4, 
the zeolite layer 12 which has the pore structure of 10 member ring, and 12 member ring to order from the inside was formed. 
[0080] The precursor for compounding the zeolite of the precursor for compounding the zeolite of the precursor for 
compounding the zeolite of the pore structure of an example 38 member ring and the pore structure of 10 member ring and the 
pore structure of 12 member ring was mixed at a rate of 1 :2:3 (weight ratio), and the hydrothermal synthesis of this mixture was 
carried out with the autoclave. As the powder obtained in this way is shown in drawing 5 Grain is the crystal section (a number 8 
in the field of a crystal) of the pore structure of 8 member ring. It is the mixed crystal zeolite in which the indicated thing 14, the 
crystal section (what indicated the number 10 in the field of a crystal) 15 of the pore structure of 10 member ring, and the crystal 
section (what indicated the number 12 in the field of a crystal) 16 of the pore structure of 12 member ring were mtermingled. The 
wash coat of this HC adsorbent (mixed crystal powder) was carried out on honeycomb-like support, and the adsorption 
component 3 was obtained. The coat layer 5 to which this adsorption component 3 becomes honeycomb-like support 4 front face 
from the above-mentioned mixed crystal zeolite was formed. 

[0081] When compounding the precursor of the zeolite of the pore structure of an example 410 member ring, the zeolite of the 
pore structure of 8 member ring [ finishing / synthesis ] was made to contain beforehand, and the zeolite of the pore structure of 
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10 member ring which carried out the hydrothermal synthesis of this with the autoclave, and used the zeolite of the pore structure 
of 8 member ring as the nucleus was obtained. The zeolite of the pore structure of 12 member ring was compounded for this 
zeolite by the technique same as a nucleus. Obtained HC adsorbent (zeolite grain) serves as the lamellar crystal to which the 
laminating of the crystal section 1 7 of the pore structure of 8 member ring, the crystal section 1 8 of the pore structure of 1 0 
member ring, and the crystal section 19 of the pore structure of 12 member ring was carried out in layers from the center, as 
shown in drawing 6 . The wash coat of the zeolite powder of this lamellar crystal was carried out on honeycomb-like support, 
and the adsorption component 3 was obtained. The coat layer 5 to which this adsorption component 3 becomes honeycomb-like 
support 4 front face from the above-mentioned lamellar-crystal zeolite was formed. 

[0082] Using the Shaba site as a zeolite of the pore structure of an example of comparison 18 member ring, the wash coat of this 
was carried out on honeycomb-like support, and the adsorption component 3 was obtained. 

[0083] Using ZSM-5 as a zeolite of the pore structure of an example of comparison 210 member ring, the wash coat of this was 
carried out on honeycomb-like support, and the adsorption component 3 was obtained. 

[0084] Using faujasite as a zeolite of the pore structure of an example of comparison 312 member ring, the wash coat of this was 
carried out on honeycomb-like support, and the adsorption component 3 was obtained. 

[0085] Next, real vehicle evaluation was performed on the following conditions about the adsorption component of the 
above-mentioned examples 1-4 and the examples 1-3 of a comparison, and a hydrocarbon amount of adsorption and its items 
were investigated. The obtained result was as being shown in Table 2. 

[0086] Measurement Condition Engine: V6-2500cc measurement mode:LA4-Yl adsorbent layer: 1.3 1. full-size honeycomb 
(130-180g-adsorbent) 

[0087] The component of the hydrocarbon in the exhaust gas of the automobile engine in the Yl above-mentioned mode is as 

follows in general. 

[0088] 

** The aromas containing toluene .... C6 which does not include about 41% ** aromas The above hydrocarbon .. About 23% ** 
C2 - C5 Olefins .... About 12% ** C2 - C5 Paraffin .. About 12% ** others About 12% [0089] 
Table 2] 
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[0090] If the above-mentioned result is considered, although the amount of adsorption of the parvus hydrocarbon (for example, 
methane) of molecular weight is large in the case of the example 1 of a comparison, it will not stick to most hydrocarbons with 
large molecular weight (for example, hydrocarbon more than C6) probably. On the other hand, although stuck to the 
hydrocarbon with conversely large molecular weight (for example, hydrocarbon more than C6) in the case of the example 3 of a 
comparison, there are few amount of adsorptions of the parvus hydrocarbon (for example, hydrocarbon below C5) of molecular 
weight. In the case of the example 2 of a comparison, it is the middle adsorption property of the example 1 of a comparison, and 
the example 3 of a comparison. 

[0091] On the other hand, it is C2 although it is inferior by the amount of adsorption of methane compared with the examples 1 
and 2 of a comparison in the case of the example 1. It is C6 [ won in the amount of adsorption of the above hydrocarbon, and / 
the example 3 of a comparison ]. It is C5 although it is almost equivalent in the amount of adsorption of the above hydrocarbon. 
It won in the amount of adsorption of the following hydrocarbons. Moreover, in the total amount of adsorption, it has exceeded 
the examples 1,2, and 3 of a comparison. Since this is that with which the zeolite grain 6 of the pore structure of 8 member ring, 
the zeolite grain 7 of the pore structure of 10 member ring, and the zeolite grain 8 of the pore structure of 12 member ring were 
mixed as shown in drawing 3 , it is considered to be the result by which various kinds of hydrocarbons with which a size is 
different were alternatively incorporated by the zeolite grain of the pore size which a size suits respectively. 
[0092] It is C2 although won by the amount of adsorption of methane compared with the example 1 in the case of the example 2. 
Although it is inferior and it has become adsorptivity ability near in the case of the example 2 of a comparison in the amount of 
adsorption of the above hydrocarbon, it has exceeded the examples 1, 2, and 3 of a comparison in the total amount of adsorption. 
In the field of carrying out contiguity arrangement of the zeolite grain from which in the case of an example 2 it is stratified the 
total amount of adsorption of an example 2 being inferior to the example 1 as shown in drawing 4 , and a pore size is different, it 
is considered that this methane is a small hydrocarbon and is because the spreading diffusion to an inside layer is easy that it is 
considered because it is disadvantageous compared with the example 1, and the amount of adsorption of methane won. 
[0093] In the case of the example 3, the amount of adsorption of a hydrocarbon is more than the example 1 or the example 2 
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except for a part of exception. This is a mixed crystal as the zeolite grain of an example 3 is shown in drawing 5 . The 
hydrocarbon which is because it is more ideal in respect of contiguity arrangement of the crystal from which a pore size is 
different than a previous example, and contacted one more zeolite grain Even if it is a small hydrocarbon and the contact site is a 
crystal fraction with a big pore size, it is thought that it is because it comes against the crystal section to which spreading 
diffusion is carried out to the interior of grain, and the small crystal section 14, i.e., the configuration, or the dimension of a pore 
size suits it and is caught by this crystal section. Moreover, in the case of the example 3, compared with the example of a 
comparison, the amount of adsorption of methane is only slightly inferior compared with the example 1 of a comparison, it has 
exceeded all the examples of a comparison in other amount of adsorptions and total amount of adsorptions of a hydrocarbon, and 
it turns out [ of an adsorption effect ] that it is large. 

[0094] In the case of the example 4, in the amount of adsorption and total amount of adsorption of all hydrocarbons, it has far 
exceeded all the examples of a comparison. Moreover, as compared with an example 3, it is C6. It is C5 although it is inferior by 
the amount of adsorption of the above hydrocarbon. It won greatly by the amount of adsorption of the following hydrocarbons, 
and adsorption of the parvus hydrocarbon of molecular weight shows that it is effective. As this shows an example 4 to drawing 6 
, the crystal section from which a pore size is different is prepared in layers, the small hydrocarbon by which the main crystal 
section 17 was adsorbed becomes the type used as the hydrocarbon by which the crystal sections 18 and 19 of the outside were 
adsorbed in the lid, and it is considered because the elimination was suppressed. 

[0095] < pore size ~ difference - the mixing ratio of zeolite grain ~ relation [ between a rate and an amount of adsorption ] > - 
the following examples 5-10 ~ the zeolite of the pore structure of 10 member ring ****** - ZSM-5 (MFI type) ~ using ~ the 
zeolite of the pore structure of 12 member ring ****** - Y type zeolite (FAU type) - using ~ these both mixing ratio ~ the 
influence a rate affects the amount of adsorption of a hydrocarbon was investigated 

[0096] The adsorption component 3 was obtained by making it **** to HC adsorbent which comes to mix example 5 
above-mentioned ZSM-5 and Y type zeolite by the following proportion with a wash coat on honeycomb-like support. 
MFI: FAU=3:1[0097] HC adsorbent which comes to mix the same material as example 6 example 5 by the following proportion 
was processed similarly, and the adsorption component was obtained. 

MFI: FAU=2.5:1[0098] HC adsorbent which comes to mix the same material as example 7 example 5 by the following 
proportion was processed similarly, and the adsorption component was obtained. 

MFI: FAU=2:1[0099] HC adsorbent which comes to mix the same material as example 8 example 5 by the following proportion 
was processed similarly, and the adsorption component was obtained. 

MFI: FAU=1:1[0100] HC adsorbent which comes to mix the same material as example 9 example 5 by the following proportion 
was processed similarly, and the adsorption component was obtained. 

MFI: FAU=1 :2[0101] HC adsorbent which comes to mix the same material as example 10 example 5 by the following 
proportion was processed similarly, and the adsorption component was obtained. 

MFI: FAU=1:3[0102] About each adsorption component of the above-mentioned examples 5-10, it tested on the same conditions 
as the previous examples 1-4 and the examples 1-3 of a comparison, and the result shown in Table 3 was obtained. Drawing 7 
graph-izes the concerned result. 
[0103] 

[Table 3] 
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[0104] According to Table 3 and drawing 7 , in MFI/FAU=0.4-2.6, the total amount of adsorption has become more than 7mg 
(adsorbent)/g, and it turns out that the concerned numerical domain is suitable. 

[0105] <the rate of HC depuration of HC adsorbent which the catalyst metal was made to ****> - using HC adsorbent of the 
above-mentioned example 8, by making this carry out catalyst metal ****, the catalyst for exhaust air gas cleanups was prepared, 
and the rate of HC depuration was investigated in the following examples 11-13 

[0106] After carrying out the wash coat of the HC adsorbent of example 1 1 example 8 to honeycomb support and performing 
baking of 500 degree-Cx 2 hours, Make this impregnate the aqueous solution of a cerium nitrate (Ce(N03)3 and H2 O), and 
baking of 500 degree-Cx 1 hour is performed. The impregnated type catalyst for exhaust air gas cleanups was acquired by 
making this impregnate the aqueous solution of a palladium nitrate (Pd2 (N03)) further, and performing baking of 500 
degree-Cx 1 hour. 

[0107] After having carried out the wash coat of the HC adsorbent of example 12 example 8 to honeycomb support and 
performing baking of 500 degree-Cx 2 hours, the wash coat of the cerium-oxide powder (Pd/Ce02) which Pd was made to **** 
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by the evaporation-to-dryness method beforehand was carried out to this, and the laminating type catalyst for exhaustair gas 
cleanups was acquired by performing baking of 500 degree-Cx 1 hour. 

[0108] HC adsorbent of example 13 example 8 and the cerium-oxide powder (Pd/Ce02) which ****ed the same Pd as an 
example 1 1 were mixed, the wash coat was carried out to honeycomb support, and the catalyst for exhaust air gas cleanups of a 
mixed type was acquired by performing baking of 500 degree-Cx 2 hours. 

[0109] While each catalyst for exhaust air gas cleanups of the above-mentioned examples 11-13 was included in the flueway of 
an automobile engine, rather than this catalyst, the three way component catalyst has been arranged to the flueway by the side of 
the upstream, and real vehicle evaluation was performed in the LA4-Y1 mode. The result is shown in Table 4. In addition, the 
rate of Yl depuration of this table is a total rate of HC depuration (decomposition) by both the three way component catalyst and 
the catalyst for exhaust air gas cleanups. Moreover, the rate of Yl depuration only in a three way component catalyst is also 
doubled and shown in this table. 



[0110] 
[Table 4] 
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[01 1 1] The hydrocarbon by which according to the above-mentioned table 4 the rate of Yl depuration is high about 15% rather 
than the thing of only a three way component catalyst also in which **** technique of examples 1 1-13, and HC adsorbent was 
adsorbed is 02 of Seria. It turns out that it is decomposed by the storage effect and the catalysis of Pd. In this case, even if the 
oxygen in exhaust gas is consumed by the three way component catalyst, it is 02 of Seria. Since there is the storage effect, the 
decomposition reaction of the hydrocarbon by Pd is produced. 

[0112] Prepared HC adsorbent suitable for depuration of <relation between HC adsorbent and NOx depuration> NOx, the 
catalyst metal which decomposes NOx into this was made to ****, and the rate of NOx depuration was investigated. 
[0113] Manufacture of an example 13-HC adsorbent (base metal) - The 3 following liquid and the super-stabilization Y type 
zeolite (cay van ratio 80) were prepared, and the compound zeolite with which it comes to compound FAU type crystal and MFI 
type crystal as an HC adsorbent was prepared. 

[01 14] 3.5g of S-l liquid; aluminum sulfates, 6.2g of sulfuric acids, 69g of water 60mlS-2 liquid; No. 3 water glass, 26.3g of 
water 45mlS-3 liquid; sodium chlorides, TPAB7.5g, 2.85g of sulfuric acids, 2.4g [0115] of sodium hydroxides Agitating the S-3 
above-mentioned liquid by 6000rpm by the De Dis parser, lOg was added for the super-stabilization Y type zeolite to this as a 
FAU type zeolite, the S-2 above-mentioned liquid was further added for the S-l above-mentioned liquid simultaneously by part 
for 15ml/by part for 10ml/, and when after addition continued churning for 2 minutes, the precursor was obtained. It was 
performed, manufacture of this precursor adjusting a solution to pH 8.7. 

[0116] The obtained precursor is taught to an autoclave and it is nitrogen the internal pressure of 4kg/cm in a cylinder 2 It was 
filled up so that it might become. And agitating the above-mentioned precursor by 180rpm, it is 160 minutes to 160 degrees C, 
and the hydrothermal synthesis was performed by carrying out a temperature up in 600 minutes to 200 more degrees C. A lot of 
pure waters wash this product, and it was made to dry at 150 degrees C, and by performing baking of 550 more degree-Cx 2 
hours, the above-mentioned TPAB was removed and Na type compound zeolite was obtained. 

[0117] And it is Na+->H+ by melting the ammonium nitrate of the 10 times equivalent of the amount of aluminum of the 
above-mentioned Na type compound zeolite in a 500ml pure water, adding the above-mentioned Na type compound zeolite to 
this solution, and agitating at a room temperature for 2 hours. The ion exchange was performed. After washing and drying what 
was obtained, the H type MFI-FAU compound zeolite as an HC adsorbent was obtained by performing baking of 500 degree-Cx 
2 hours. As this HC adsorbent is shown in drawing 8 , the interior is formed of FAU type crystal section 21 of 12 member ring 
with a big pore size, and the surface section is formed of MFI type crystal section 22 of small 10 member ring of a pore size. 
[01 18] - Manufacture of Catalyst Powder and Test Specimen - To Obtained H Type MFI-FAU Compound Zeolite, Using 
Chloroplatinic Acid and Nitric-Acid Rhodium, Pt and Rh so that it May be Set to Pt:Rh=75: 1 (4.5G [/L. ] Total Amount of Pt 
and Rh) And it was made to **** by the evaporation-to-dryness method, using ion exchange water as a solvent, and the catalyst 
powder for NOx depuration (Pt-Rh/MFI-FAU) was obtained by carrying out predetermined time heating of the obtained powder 
at about 300 degrees C. 

[0119] The above-mentioned catalyst powder was made into the slurry with the alumina binder, this was made to **** to the 
honeycomb support made from a cordierite (400 cells / inch2), and this was made into the test specimen of an example. 
[0120] - Manufacture of a comparison test specimen - The test specimen of the example of a comparison which prepared the 
same catalyst powder (Pt-Rh/MFI) made to ****** by the same technique to MFI type zeolite (ZSM-5), and was made to **** 
Pt and Rh with it to the same honeycomb support independently again was created. 

[0121] - Each test specimen of the evaluation-above-mentioned example of NOx depuration property and the example of a 
comparison was included in simulation gas evaluation equipment, respectively, and each test gas investigated NOx depuration 
property. That is, test gas is two kinds such as what used butane as a hydrocarbon, and the thing using the propylene. Moreover, 
supplying shortly the test gas which made the above-mentioned amount of hydrocarbons zero, after supplying the test gas 
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containing a hydrocarbon to a test specimen in measurement of the rate of NOx depuration and making a hydrocarbon stick to 
catalyst powder The temperature up of the temperature was carried out from ordinary temperature to 350 degrees C, and the 
temperature-up test of measuring the rate of NOx depuration in each temperature in the meantime, and the **** test which 
lowers temperature from 350 degrees C to ordinary temperature continuously were performed about each hydrocarbon of the 
above-mentioned butane and a propylene. The result is shown in drawing 9 -12. 

[0122] Drawing 9 is as a result of the temperature-up test at the time of using butane as a hydrocarbon. When the example of a 
comparison using Pt-Rh/MFI-FAU is compared The example and Pt-Rh/MFI (since the peak value appeared in 180 degrees C by 
the former in addition as shown in drawing 9 , and the peak value appeared in 150 degrees C in the latter) which were used the 
former was omitted about the rate of NOx depuration of 150 degrees C, and the latter was omitted about the rate of NOx 
depuration of 180 degrees C - henceforth [ the catalyst inlet gas temperature of 150 degrees C ], the direction of an example is 
markedly alike and the rate of NOx depuration is high Originally, FAU type crystal section 21 inside grain is adsorbed, and the 
butane with low reactivity produces cracking, and becomes a small hydrocarbon, and this is considered because this contributed 
to decomposition of NOx. The device of this NOx decomposition is a thing of Pt using the reactant high hydrocarbon of the 
above-mentioned catalyst metals as a reducing agent, and making NOx mainly decompose. 

[0123] Moreover, it is thought of because the status that the butane with which FAU type crystal section 21 inside grain is 
adsorbed was made into the butane with which MFI type crystal section on the front face of grain is adsorbed in the lid and that it 
adsorbed even if it became suitable and it became the elevated temperature comparatively is maintained that the example has 
decomposed NOx at the comparatively high rate of depuration also in an elevated temperature. That is, since the whole grain is 
constituted by MFI type crystal in the case of the example of a comparison, although butane is mainly adsorbed by the grain 
surface section and there are few the amount of adsorptions, since it has FAU type crystal section 21 with a big pore size inside 
grain, while in the case of the example the butane with which the grain surface section was adsorbed can carry out spreading 
diffusion to the interior of grain and the amount of adsorption increases, it is thought that the effect of the above-mentioned lid is 
acquired. 

[0124] Drawing 10 is as a result of the temperature-up test at the time of using butane as a hydrocarbon. Although this result is 
what does not have great difference between an example and the example of a comparison, the degree of catalyst temperature is 
made once high, and this is considered because most adsorption butane is emitted. In addition, although according to this 
drawing exist, there is no hydrocarbon in this way and decomposition of NOx is performed, this is for decomposition of NOx 
which uses CO in test gas as a reducing agent to arise. 

[0* 25 ] Drawing 1 1 is as a result of the temperature-up test which used the propylene. Although the rate of NOx depuration is 
the direction of an example ] high at the low temperature side, in the elevated-temperature side, the direction of the example of a 
comparison is good. The example is better when it sees as total. For the rate of NOx depuration being [ the direction of an 
example ] high at the low temperature side, a propylene is Pt-Rh/MFI-FAU. It is thought by adsorbing that it is because reactivity 
became high. Moreover, it is considered that original of a propylene is because reactivity is high that both do not have a big 
difference. 

[0126] In addition, in an example, it is considered to be based on the following ground that the rate of NOx depuration is once 
low near 180 degree C. 

[0127] That is, it is thought that a catalyst is cooled by low-temperature test gas when it is in the status that the test gas 
temperature at that time is still low although it is because, as for the rate of NOx depuration from past [ 100 degree C ] being 
suddenly and high, the degree of catalyst temperature became abruptly and high with the heat of reaction in that case in advance 
of catalytic reaction, and catalytic reaction becomes weaker for a while, catalytic reaction falls, and the rate of NOx depuration is 
low near 180 degree C. It is considered to be the influence of elevation of test gas temperature that the rate of NOx depuration is 
rising again after that. 

[0128] Although drawing 12 is as a result of the **** test which used the propylene, there is no difference in an example and the 
example of a comparison not much. 



[Translation done.] 



10 of 10 



7/11/02 1:00 PM 



(l9)0*BH$fW (JP) 02) & ID 4# ft & & < A > aoamuwMHw 

#M¥7- 144128 

(43)&ilB ¥fi&7*f(1985)BJJ6B 



(sDinta' wemm ftftmmn fi skssssw 

B O 1 J 20/18 B 7202-4G 

BO ID 53/02 ZAB Z 

53/72 

B 0 1 D 53/ 34 12 0 D 

53/ 36 ZAB 





««¥6-195447 


(71)fflBA 


000003137 














(22) HIE B 


¥J«6¥0994) 8^190 












(72)«W£ 


lIlBB 8FAJ 




(3i)«jfc*B3BiH§ 


41875-245073 








(32)»5fcB 


^5 0993)9^300 








(33)«Jfc«33iB 


H* (JP) 


(72)f8W# 


m wcm 




























(72)3S!»t 


■Sfl. Off 










ita^Sffi)S+»riTia 3 # i « 










«5t£ttl*l 








(74)ft8!A 












S*f03K< 



(54) [»9I0«#] #$ttfX#ftffi<Z>HC!K£ai. *^X^bii«i«tRt«f^X^fk^S 



(57) [gift] 




(2) 

1 

mm-sznxz&z t £ mmt -tz> h cmsm. 

JK£W>- y M»*k 1 2 U h 

»*kJ:0*'*ik*»ai:t-4H'c««H. 10 
[IIH&B3] H*»12fciEaSii'C'v^HCittWHfc: 

JJB 1 0 WMto&BLi&iz' 'J 'r— b k 1 2 BSto&Bft 

3H/V1--hb<m&tf. ( 1 0H81) / ( 1 2HSS) 

=0. 4-2. 6T'*o. eismxyvxrip^r^ 

*4*i*«'ft*«*«?IM-* £ k kf S HCtm 
Mo 

[M*« 5 1 hc» 

Httk-fSHCWIBM. 

[if «a 6 1 m$8 i . m$.mxumm 5 tie® 

S*ifcHC«W«c*$vvt. 30 

mmmnwmK smxm^rs<m&t. 1 
0 N9ms(c^< mmt . 1 2 nMi(ca-3< m 

3W&X-hh i k £*#®k-f6 H Ci»^J. 

«>*fflixti k ^wak-tssKwr^Miasi. 
a. 



WM¥7-l 44 128 

2 

[ft#jsi 1 ] ff*«7jb^^i ocaasitT 
o^H«eca^<«B.gk. 1 2isafjSts^<a] 

TL&O 3aST'&S £ fc £^k^&#m#x?!Kt§£ 

a. 

[wii 2 ] iB*Ji7jsiir*»Hi i^u-fii*— 
jjaa«*nf jj-^-f h kftfc* rk p d k * { a^$n 
[man 1 3 1 jwurx+oftibjesfciHH-* hc 

<W>36»6*liMfc:i*I*»-> TWLSjWIRWnS < i 3 

ao^E^-W^ 'J fr-Nci o Z&f&ZtiZ Zbi 
»Bik"t*HC««B. 

[M#B14] M*3H13fcEH3*tOV&HCf» 

±ie&S3-w >- u M4. **aom# i o 

immi5] nMSBi4(=Ea3*iT^6HCi» 

UB i o Hii^^M f i mzs> o . iJB 1 2 man 
mikffF a umz'hz z k ^ mLti-h h c©*^. 

1 6 ] |g#fl 1 3BlE»a 1 5 

[0001] 
[0002] 

4. SKwr^+^^wje* i&tfcxm mo. -shu 



3 

-mz 3 0 omio^Kfcvvc^&JSja&KJ; o?* 
[ 0 0 0 3 ] Uefc . xys/y^B»i*fi£>JSHfc: 

oskhsww-4 - tifim^t}*mttz&uxmmt% 

[0004] ^£0j:3^3-^h'X^-h^)^^fc** 
£ffi8^SPStffXi§Ml3£Sk LXti. »T-4 - 2 9 
3 51 9^&fgKiB*3*rO^«l: aK, ISMbl<S£» 
*-t6HC®3ia5ffkLT. ®««Ht$-25?«^S^Mf: 
(Cu) , (Pd) fc«v«l>f:* 

[0005] C:^t,OJi, SS^R^-f ^y^i^«fc 

T ktifiLU. 
[ 0 0 0 6 ] k .1 ^T. 

Slk LTJHv^fiS-tf*^ Mi. 8»8i. 1 OHSL 

£9©*l^*;*#<Jl&Sku3**£rt J S>l>. «i 
(i\ 4BLSiF*$v*8IHia*Wil 01^Sr#o-b'3f 

[0 0 07] i*lt£«UT, HCftWWfcl/t. 

«g»h?4Z SM- 5 5rtB^$-frT*& t^tfil 
«tO** (BHFP5-5 9 94 l-f&fBMg) . Z<?) 

flit i k fc i *) . Sf^'X*<7)*§ fcffcfc* 

sBi-iikfci-aT. TSW-e*54 h^h$^raa?LS 

Tt>&. 
[0008] 



3) ^^¥7-144128 

4 

m-e*?4 h tiflg^^Z SM— 5 2; ^_hg£ffllfc 

hOA£iP2 0 0Tg>fc$. TSBge>ZSM-50fift 
#10 0iC€ft£&6. f»#g«l,?l*& 

c 6 uu^*£&^^*£*ffi^s^tift2oox: 
zsm-5*»'c 6 5mv>'bz%gzi£fcmzifoiii 
io i-si&sauoo—i 5 0iceiE'C&&#>&. *yyx 
flf(^JiaB»fi«awa( | 2 o o-cggt&s kja&ti 

[ o o o 9 ] § _bi;B#ft»<ai8£. >Jv3£iHfc 

T. Zco±m®0MnM<rxkZ%YM-***74 Mi. ^ 

£ frftfe**ewr3r < /hs «r*flaws t t> raw- * £ 

k 0 . d«0/jN$^^-fbK^$:l»*-rs £ k £i 

SSit-C/jN? ^IWbWRwftWBWSTI-* k v>d IBM 
t»t>i. 

[ o o i o ] «re. K^bfcxmittfle^Kvviutk lt 
[ooii] -r=5r^t>. *me>mmi*. isprntm 

&lt:}icmmZM&-t&c:tlzb>o. $e>iz. t\<r> 
30 i3*HC«IBI!lfcJ:o-C««LfcKft*«t«»ft< 

?M:-tS£k* J -C#-&<J:3tc-r«.£k. *SV^4©*L 

■t* £ k 5 i 5 t-f 5 £ k fc&S . 
[0012] 

[nm^js^-rs^c^satf-eoffffl] 

h k * 5 A h k * . WaftWrft^W 

40 j&^«>l9i • a@#*««)T«l8*JSfc«4»«*®«- 
[0013] <mm. 1 «4^H>£03^H(4. 8M 

x$0)mte*mt:imi-z>Hc®Mmx'$>r>x. ng 
[0014] ^mtfflvucimmvtmS. tyyxa 

50 -lc^iiffl^$-frS£kA J T'#. ty'JxfflflscoiSllffl 



(4) 



#gfFP7-144128 



1 0 0 1 5 ] it: . iHlffLSO^S^ac^S^*^ 



*10 



= [00 16] ££<c. JJSftSte^U^-hfcl/C 
A lfcfU-T^UttA 1 fcfttGa, Ce, Mn, 

[ooi7] affL@^ 3 5rs#a^s^>'y ^- h 

[0018] 

[ill] 





ass**:/ 


m ft S 
(nm) 




80S 


CHA^S 


0.3-0.5 


4-200 




MFI, MEL. FER^ 


0.4-0.6 


30-200 




FAU, A FY, 09 


0.6-0.75 


5-100 



[0019] ±mi2mm?>i><?)tLXtt. zowmz 

Wfil 2~16 (T-UFFft/nm' ) OfcflXMfWC 

[0020] <J|*«2fc:flS4W»>;o»Btt, ±1B 
IWSBlWMSii-CV^HCiftJlBHfctJV^, ±B* 

■moaimmts' y hSfefca*. i o »s<o&M£ifr 
[0021] mmm<&%&. i ommn^nzmm. 

#/h8v>4«**^y^-MB*fc U 1 2H5ftf)t>?> 
fc»L€feW*& i^AIMMTJ' y h»*k I/O** . 
[0022] <H*S3fc«4»»>£0*»i. ±£ 
ttOT2fceaS*ttv*SHCi»«Hfc*Nvt % JJB1 
0RS«7)^«#*^y^-hi: 1 2Atga&lte3rS'y 
^-hfccoSH^. (10Sfl>/(12Hai)=0. 
4-2. 6Tfc0. ilWtty^ytf^lKwrxfc:**^ 

[00 23] S^^KHtCtJUT. (101^)/(12 

mm ^o. 4fc-rs<7)(i. -rfukOkioHso&K 

^^y^-HOS0£#4»5:<&2>fc. *3£Dtfc** 
(Mitfci ~c 5 ^w^yi) *>i»*l#2«fit< 

&r>ximnttBumt>tv&\> i &t>"ct> *) . ( i 
omm) / ( 1 2mm) =§2. et-r&txt. ^.to 

*%%Btfcfcm (Witrro^B. fcsuirn-? 

WEB1'0*ft*«'CSb-5TC6 ULtOttf)) 

[0024] <ff;J^4K&&?S^>£<^9fct JftSv 
^'X+c7)K^*«^i»*^HCig«^JT'J>oT. lo 

mas&mifGi' y net orrafi&ri'oi* £ t a 



20 [0025] 3iBHHtf)*&. 1 o^JR^^T v y ir- 

a. i owak*^ y £SH Lfciwbie* 

[0026] <M*« 5 fcflk* WI!>£«>»Wi. 

xr^+«)ftflaic«*»iM-4Hc«««c*->T» 

[0027] ^^&HBiO«^-ti. 1 oflteSteWS' 'J y 

[0028] -tttb*». m^wm<^&?)mugiZ>b 
i5o w^\Hm<^&#m^m<?>w6i^mi.zmfr% 



7 

[ o o 2 9 1 . nmm?>im&(ryx* arisflt^s 

[0030] <ff 3cJH6 tff 4»H>i«)WWi, JJE 

st^fl i . mm 4 x(±a*« 5 tz^mztifz nam 

mgi. 10H«H»Bfc*-?<JIIJLSi:. 1 2HS« 
[00 3 1] fc^3mmmfL&P&6*& 

[0032] <m$c%7 zmmt. m% 

fcfflftifca- h Lfcfctf>fcflJvvfc£ fc S:#Sfc-r S . 

[0033] ^Banm. »$g i tzm&mmm t 

[00 34] <3WSB8fc«63Wfl>i^»W±. 

[0035] 3£tftmo*£. ms^s^s^aao 

[0036] -t£;b*>. S^«5 t^SH^^i^ 

s^w^y m?tzmzti& . 

[00 37] WttiW. iWILSWVhS* 



(5) #^¥7-144 128 

8 

[0038] <IBSffl9 fcft*«H>£tf)W!Wi. ^ 
10 -ti. 

[0039] %mmu±. mm* tthwsmim, 
[0040] <ft5<3ii ot^s^B>^%HB«. m 

20 k-r*. 

[0041] SSHffiffii. SI««5fc«*»flfcflfflU 

fcko-c&^-c. z\<?>mm5izi&z>mitmm<7>ftm 

[0042] <wmm 1 1 tz&h%m>c\<7)%mt. ± 
m&imimsiMi oizssm^nx^mm^w 

^<mgL ioRin«s{cs^<mgfc. i2M 
Mmizm-Kmmo 3wmx-h iz\t zumt-t 

30 [00433 C\0)i. 5 \<zjzA^3W^mm i hh%& 
it. mmxwm^vyjzzzvmtefcmt-tttix^ 

[0044] <M$m 1 2 tc^l > fW8>;<7)%BB{i. ± 

*t-fc y r t p d ttfimztix^& z t ^^a^-r 

4. 

[ 0 0 4 5 ] ±EP diiflM^S Jt3R^V4WTC» 

©#$^^flsk»^ P d fc -fe y r k fc i 

±-thc\tX'%Z>. 

[0 04 6] <m&\3iz&*im>z.0timt. » 

4*6iaifflfc|fl3&»oT«BLS*qRteh$ < =5:4 J: o \,z 
50 (?5*R**^y^-htJ:-5T»JfiS*LTV^4ifc*1t 



9 

[0047] mm&>%&\5.. mm. 5 iz&zmit 
imizmnm^mis;^ y y&f-^t^mm 

fflIt|6l*^TaRX/h5< : 5:->TV^ <> fot. JMEffi 

mm^mmm ■ fmi-thzttfx-z-r. smmm 

[0048] <msmi 4£&z>mi>zmmii. ± 

izx^xjmzti. nmtn 2wm<^^x->x : m^L 
[0049] %w38wa* n : ?>t"L-frt>mmmi l zfafri 

tit J: 0 . ijtfll 3t«S»IWHIiSW^6*i 
4. 

[0050] <ffi*ai 5C®6&f$i>i?)fSi$i«. ± 
13B^i4(c£ttSftTiiSHCiH^£&VYr v ± 
IB1 0M^)^bI*>'MF IWX'b*). ±IB1 
fl#F AUST'fc h i k SUfikf 4 . 

[00 5 1] MFl£i£ZSM-5(Cft$S*l&10g 
3©^a^W^'J^-h^H B B T'fcO. FAU{iY®-fe?* 

X'foiX. MF lMkFAUMk<Offl£;Hb&*fS;S«l 

[0052] <a*ai 6tz&&mi>z<mw\z. ± 
[0053] aawufciiv^Ttt. hcis«si(c®#$ 

aMk#*«fts±T«flfc**. a*o-«f* 
[0054] <mimi nz&&mi>z<mwi±. ± 

4>c9N O x ^jg-TS fc <3T&4 i k £*$®k^-6 . 
[00 5 5] JJBJBjaE^B^io^NOxfc^MIW-SN 



6) !f$m £ 7-144128 

1 0 

MbzMUZ *ifcfiHfc****3M3fM8 UNOxHB 

[0056] JJEMII4(KWto^TttWWR£S 

ix4i><7)T'3r<. Pt. Ir, Rhm<7)%i£mZW>t 

lx. %&mm<?>m&£m. $>zwiTjMiv±m£t 
mm<nmwmx'h~>xi> : miMmx'h&. 

10 [0057] 

^s^«o« b b h «<7)^js^>' y h«**a^u 

fc!W3*TSV VttWBMI* £ k **CS 6 k k fc 

[0058] iiaai2 ±*ur . jjsisph 
y 1 0 Hso&g^&y y ^- 

k 1 2H^c^R#fl-^y^-h^*ki 9 J SrS*»6. 

±sp^« 1 t:«6»!B* JWRWfcimrt-i - k#tr* 

[0059] |f^3 lz&&milZ iWf . ±iSB*»a 
30 2(c£ft&hXlt&HCttt*q££Vvr. ±£l 0MS 
^^K^*T 5/ y ^- h k 1 2 y ^- h 

tmfe* (10^1)/(12HB) =0. 4-2. 

[0060] MS3I4 fc«4»Hfc iftfT. 1 o<^K 

40 5. 

[0061] a*B5fc«4l»Ht:J:*Uf . ^S^W^ 
< J: ^ tiailTL^^S^Sgco^*^ 
t^#^^**>i»»^-|»ik* J T^6kkt(c. i» 

[0062] m$m6 t:«i«wfci*ur. ±eib^ 

50 K S^i4X«fl*«5ti2ffiSit/v:HCia«irtJ 



1 1 

xi>ztit>$wmtz>zbtfxz. ±m&mmtz®& 
[0063] wmm£&&mi£±iii£ . ms^M 

u h fcms^s^m^ 

[0064] mzmsiz&zmuzxmz , am^n 
tnhwm<F>*z**n y*n^W)>h^%><r)ii>t>mz 

tm±lza- hthZt lz£ iX®*mtt*ffifS.Lt:fr 

t>. nm<7>?-vmizitth$ifcm<7)®.mi.zftm<r)-3 

[0065] !»2£JH9 (;:«6&Bf}t Jftfcf. 1 ^Olfr? 

wzmm.nmtc&mmntii&tfim. Lizm&&&* 
m&ifzfrt>. mimA\,z&&wfttmm<r)ftmmifi 

[0066] m&m 1 0 (Cff * WJJK J*U£ . 4*0*^ 

s-isisl^*^. m$m5iz&&m\tmm<oftmmL 

[0067] ff£JI 1 1 fcflk* Wflfc l Wf . -USUI* 
E7J!SIfcJ8Il 0£iBS$ftTV^#SiWf*iM3SB 
fcfcWC. ±fSffl?L&^««#81SffiiI<0i<'X 1 0 
18aSii?>{><7). atf 1 2S!ifiSiitf>t>W>3®tk t 

x^xhzti^imt&zttfxz. is&zmxmz 
m%wmmz-%mz%z>. 

[0 0 68] fl^JSl 2fctt*W5IfcJ:toX» ±K^ 

JR77';3M^1 l^vma^-tieasfva^flfm 

VTbPdtttm&isbZtiXfflfZtlX^&frb. ® 

*a5ttt x -ixw.mztvtimiw.mtftMZitxmiii't 

&ZtffX'Z2>. 

[0069] 1 3 fcflkfcJWHCfcWf* +'l>a>£> 
^lillltcifili^TaiffL^Sflf^I^ <&S J: 3 KM?L& 

<kiii'Vir-hiz£~>xHcimmm$.iKfrt>. « 



7) #1^7-144128 

1 2 

[0070] n^aa 1 4 fe«*»jHfcj:<ur. -uan* 
aiafceasnT^ftHciftiHWfctiv^, ±fa&E 

'i&Sis U ht4-?<0^ffia5Sr 1 0 JHlolgAfc J: T 

« 1 3 £tt6fmagtite*H £&* . 
[0071] M£g 1 5 fc***JHfc Jtof . JdHI* 
«14«E«S*lTV^ftHCIttlBWfc4iV»r. JJE10 
*««ISatMFIfifcl,JJEl2MIW)ltfttFAU 

10 Ifc Lfc*»6 . K^*<3»aM£im:Ktt>S £ k 

[0072] ffigg 1 6 fcfliftWWc JWf. JJESft* 

«i 3rmmmi 5<7)^-rtU)*-{zw&ztix^&8i 
i\&mvfo&m^Mc®mmiz%itomzft®-r 

20 [0073]«*«17fc«4*Wfcj:Wf. ±EM* 
« 1 6 fcE«SnT^«JWEftlWKfl5J«t4H*Lo 

o#MW.#<0N O x ZftM-fZ, N O xj54i&&KT*>S 
SM^&S^Stti&Ktf^ ^T't JilEH C © 
^fc^S*ifc«<bl«***»feHffl LT N O x 
tW*;k**r». NOxfrfefrMSfciikaP-C* 
6. 

[0074] 

[SUM] HT. 4«M*Stll^tfll3R«fcJ:0S 

30 [0075301 Mi. *mmi<7)-~MX'$> h 

-fbk^Sri»*-r-g»©*gW3 (02#gS) SrlRttLT^ 

5 wrnrns. i k . M®*i^a 1 <r>T$Mi,zm. i&^m 

40 * 0ftft*X*(K*iSai 1 TiMMH* L . Sf^^^ffl 

awjjft tsj^s 2 izmhmm^mmm { 
m&ztix < h t . ©«ga 1 t«iHM*»*ir 
^fl^s^sajL. mmw2xftfc?h^t}Lt£nx 

[0076] <««a5ff^^L{i®*9IO«Jiki»*S 

[0077] mmi 



(8) #^7-144128 
13 14 
£ . 1 0 m^MMm^^^yA b t LX Z SM * li. -M£iBft4 i9«cJJE£d&hfrtf*54 hi* 

-< hi: LZy*-iSx+M h£fflV\ S'-W'flM K Z [0 0811^56014 

SM-5, y a— s^VlM b iMM&X 1 : 2 : 3 tf)gij 10 gSOffiFL^<7)-fe*^7^ h <rywMfo*^&L-?h%k 

^x-m^Lxn^titz^cwm (&£■©*) c-^aaff**) 8 mmcnmimm.(r> -t? * ? a bz?#>$n 

[0078] z<7)wgmt3a. K-*iJ>tfMi¥4wm n<nm^MM.<r,^=j a y zmt i ommrnum 
m&kwm*yA bti 2 mmmmma^^ 1 2mm<mf\Mm<?>-e*yA vz^fcL 

vA b (fiP*>. Wmftmtiih 3>Wy&tv4 b ) 10 te. #£>i"lfcHC(»Sa!l (H£*5>f HHP) tt. B6fc 

SL^3-hB5*^Siutt<0i:^:oTV^„ fiEo ^rfJ:5 (c^D*^8Mil<0ffl?L1fji^B B H^l 7. 1 

t, 3-M5(±03K^-ri3t. 8B8ltf>ffl?LflBi 0M^)fflfUfjS<^^18&tXl2MSc7)ffl?U«e 

^-tf:*^ Miff (&^^*TO4>t&^8£fBmL a^faS 1 9*>Mfc«Jf ^fifcJffimPH^&oT^ 

£*><t» 6. 1 0«^)ffl?Lfiite^^7-f hS^ (& 6. £*>»KiSfl*H=*7-f hffiJfc^-tf-MftHffcJt 

T^6„ [0082] HMM1 

[0079] mmm2 smmfrrnnmrn^^yA b t lx^^a b 

S^lM bwpltl : 2 : 3 (SftJt) <a#J-£T'^ * >y 3 

^ A =J-hLT®«aW3-&#^„ i^©«atH3tt. [OO83]it<&0!I2 

@4c^-ridt^-^A«fifr4^fflt8Msoia i ommnfflnmtnMt^A bbLxzsM-5zm 

tt-th&svA bmi2Avi2mm(maMmtt *gfl*3£#£„ 

-fh^vA bM 1 Sj^rtOBA^IlHtaSSttT^Sn [0084] ifc«W3 

-hSS^^iutt^k^-oTV^S. 1 2mmr>MhW&7)-e*yA bbLXyt-is^A 
[0080] HSfctai3 b£fl§l<\ >I;fl£^-#^iMtt±t^*- v >'.3.:3-^ 
8S:S<^mt§^S^'>^£:*^ b^m-htzWDmU LT®*gP*f3^#7t„ 

10 HS<OfflMt?)-fe';t y A b i^fcth 1z*b<?> 30 [0085] <Hc. ±^ISSCT 1 ~4 15 ilfit^CT 1 ~ 

*:#><?)ii!£tt£ 1 : 2 : 3 (Slit) tf>atet*a^U *3t©«£^ortiK£f^. ft ^>iutfem<±^2fc: 

#£>iU:ffi*fcL 11 5 tz^-fi o &^*>8M^«ffl [0086] jfflSSfett 

TU&SOfefiS (feHl^SrttS¥8 £Ei£L*:k xy^> : V6 - 2 5 0 Occ 

<r>) i4, i omm<mmm<mik& (ttokcomMft »&e-k la4-y 1 

JdBffl 0£fE*BU;t>?)) 1 5Stfl 2HS<Z>iffl?Lf§ W6im : 1 . 3 U >/ W7ASMXt\=iiti» (13 0 

£^)t&A8 (iS B B H^«rtt:i^l2&EML/v:t^) ~1 8 0 g-iSSffl) 

1 e^SL^S-^MfH^^-f bk^oTV^. CIO [0087] ±!EY 1 t-b'tctJftSgSl^xyi/^ 

HCl»*a!l (S£&h b h©*) J/^AM«tiC>t 40 S^Xtf^^t*^JK^±«fe»C^OT'ftl.o 

.y^ J .n-bLTis*a5«3^^„ c\<7>%mmi3 * [oossi 

® h^xyS-g-tfTnv!! #»4 1% 

© rovs^s^v^cs jjuk^k^tKS #2 3% 

® c 2 ~c 5 <7)*uyj>m *>ii 2% 

© Ci ~C 5 Wt77-fyl #J12% 

[0089] ^ * [312] 
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15 16 



mm 


SftHC (ng-HC/g-cat) 


■g-Bc/ 


at * V 
r J s 








two 




lili 


0.11 


1.54 


2.18 


0.48 


0.87 


2.48 


7.16 


I8H2 


0.16 


1.52 


2.13 


0.41 


0.33 


2.31 


6.36 


$ in J 


0.18 


1.63 


2.33 


D.4B 


0.44 


2.53 


7.57 




0.25 


1.76 


2.48 


0.45 


0.41 


2.51 


7.88 


tern 


0.21 


1.51 


2.12 


0.11 


0.09 


0.09 


4.13 




0.18 


1.53 


2.15 


0.40 


0.33 


2.13 


6.67 


tM3 


0.05 


1.32 


1.98 


0.45 


0.39 


2.50 


6.69 



[oo9o] ±M&&mz^T%mth t . *-r. am 

fflttli*J«Srn. JbRM2e>*£. JUSM1 fcJfc«W!3 

[0091] £*iWtl/t. «tHl*>*a. JtftH* 

1, 2fcjfc«<. ^^>^©«-C{4^->TV^t><?)<0. 

Sg#l3fcit*.|>i:. C 6 jaJb«*ft*««««fctJV» 
TKBrfWfcaro-a****. C 5 jaT^>«ft*aw)«» 

2, 3fc±l3->"0*4. iWi. @3fc5cti 
5fc. 8S^)«HL^<9H£*74h&?6. 1 0g8i 

-r sumo*** 5 MmsHRiwaBi 0 a* 
[oo9 2]Hife0y2<7)^, satwifcifc*. 

•CJi^oTfcO. Jt«W2<0^fcjSV^«ttlgi:^o 
"0»4#. h-^Hatt-CfcUWWIl, 2, 3£±0 
oTV>4. HMWI 2£7) h-^;HS«ft*>'HSfe^l 1 K£o 

[0093] HSfipij3^^. -^OWtefifeVvCStSS 



[0094] mm%4 co&s. ^nmat&nwHL 
mfY-?)\Mmmz&\\x±x0)Vcmmz±*<m 

->TV**. ifc. 3WW3 Ce Ja±0« 

fl^K*<7)©«»t^-?TUSt^)^. C 5 HTttlfefc* 

30 m^wnzn^^mxht^tt-ftiph. ztut. utt 

054 (iB 6 KiS-r J: 5 t«l?Lg«OM : 5:l.l£ H B H g|5* J Htttc 
RW-fchfcfcO'C&oT, ^C<0^ H B Ha517ti»#$ii 
^/J^3=5:Mft**«-?-^HBI^B B Ha5 18,1 9^®* 

[0095] <«Bia*««Jiar6-tf3r5'f VfkTWi&it 
tmt9ttb<MR>WmiSM5~10"Ctt. 1.0 
JWWWUIBaWf*^ bkLTZSM-5 (MF I 
S) 1 2mmcr>fflJ[Mm<7>-t£*7'l hbLXY 

40 8**5^ h (FAUM) £fflVV d^M^S^Jt* 

[0 0 96]^feWI5 

±EZ S M - 5 k YS-lf* 9 h k ^JJC^Jtsrca^ t 

MF I : FAU=3 : 1 
[OO971HSS0II6 

mmm 5tm imtexma&?&& lx% & h c m 
mzmii. oizumLxmmtinfz. 

50 MF I : FAU = 2. 5 : 1 
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17 



18 



[0098] HifeW 

mm 5tn mm^mmx-^Lx^ hcss 
mm tx o izumtxmmzmtz . 

MF I : FAU=2 : 1 

[0099] mmms 

mm 5tn t^m^mitrnx^tx^ h c 

MF I : FAU=1 : 1 
[0 100] m&M9 



* MF I : FAU= 1 : 2 
[O1O11HS60IJ1O 

mm5 1 m imz&nitmx'm&Lx%& nam 
mm t x i izmtx mgmtmt:. 

MF I : FAU=1 : 3 

[0102] iwrnm 5~ i o n&ws&mz^ 

777{tLtzl><7)Xf)Z>. 
[0 103] 
[S3] 





K^HC (ig-HC/g-cat) 


■g-HC/ 

g-cat 


mm 






*U7<V 








Sins 


COS 


1.50 


2.08 


0.52 


0.41 


2.19 


6.78 


iiB6 


0.08 


1.55 


2.25 


0.45 


0.43 


2.36 


T.12 


ill 7 


0.09 


1.54 


2.27 


0.49 


0.44 


2.43 


7.28 


MR8 


0.07 


l.TS 


2.26 


0.52 


0.43 


2.51 


7.54 


n«9 


0.05 


1.68 


2.21 


0.55 


0.48 


2.57 


7.49 


ISA 10 


0.04 


1.32 


2.15 


0.48 


0.42 


2.51 


6.92 



[0104] m3Ri/m7nzxta£. mfi/fau= x^#>p dzmgsm&izx^ximzttmtt.'tv 

S*(Pd/Ce0 2 ) ^^-yv-j-rJ-hU 5 00 

x: x i ms<?>m.iff& o^tuzx ^xwrnmrnx 
[oi 08] mmi 3 

^i60ij8<oHci»*»it. mmi itmm<oPd^m 

¥fht:m.W7J>m* (Pd/Ce02 ) 
30 U y\^A§(|*:>>t7^3-M. 500*0X2 

m^Mmx^* oztizx ^xm&m<mmxmt 
miming 

[0109] immmi i~i 3^#ifg#xMffl 
M&s- ii»*xy ityrmicmizmLttt t i> s 

A 4 - Y 1 b* (CTHmSfi^ff^o ^ „ ^«t±S4 
fcSS*l"0*6. 3a^Yl#ft${iZ7cl!li^fc 

<^») ^-e**. mmz\^jism^T<7)Y 

40 l)M#fc£;b«T?i;l/t»&. 
[0110] 
[*4] 



0. 4~2. 6{Cfc^Th-^WR«a* J 7mg/g 

( &±t %->xa *) . ^mm^i^msx-h 

[0105] <MiE^R^fflJf ?«^HCiS*^HC 

mcmz^wx><!K<r>mmi i~i 3-t-ji. ±eiiss 

[01 06] HM0IJ1 1 

mmm8<7)Hc®.%m&s-*j>m.mz*7* <, 

bLT5 0 0X:x2^H<?)M«Srfi :: 5r->^ .TfiKlii 
(Ce (NO3 ) 3 - H 2 O) C07(«^ 
mZitX 5 0 OX; x 1 mW)ffi58.£'ff%^. ZtilzZ h 
izmZ'^WJ* (Pd (NO3 ) 2 ) <7)*^?S5r^-a 
5 0 0"CX im%<mj£i:tti:oZ.tl l zX^X& 

[oio7] mmi 2 

mmM8wncwmm : $:^-#&®.Mzv*>yi'*3- 

hlX 5 0 0 c Cx2«fS<7)M^lT : 5ro3t^ ZtllZ. X 





o~eot»HC!R;g$<» 


0-505 W1»W<X) 


■mm 1 


74 


65 




71 


61 




69 


62 






47 



[01 1 1] immizxtuz. mmi i^i3^*w*^<m¥iiteiz&^xhE.mmnfr<r)i>cox r )i>Y 
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l?m$#15%gJKiS< : 5:oTi> f K HC««Wfc» 

[0112] <HClS^JtNOx^fl:i:^PI^>NO 
x<9frftfcjIUcHCiS3iffl£iiSSU ififcNOx* 

a**- zfm&mzmz&x n o x«mw wyt. 

[0 1 131H&&0IJ13 
-HC»t» («4f ) <7>P§?- 

0) fcflKiU HC®^JfcLT<9FAUSgj B B H kMF 
ft. 

[0 114] S-l»;«K7Vl'$-'>A3. 5g, fig 
K6. 2g, 7K60m 1 
S-2?g;*^X3^6 9g, 7k4 5ml 
S-3fg;lS-fti^hU , >A2 6. 3g. TPAB7. 5 
g, KR2. 85g, *8Mti-hy«>A2. 4g 

[0115] IMS-sm^^s xn- 9-fc±->T6 0 
OOrpmTlfftLoo. £*lfc:FAUS-tf:*5>n»i: 
l/CjH3a6fcYfi-toi-5-f h £ 1 0 g ZMz.. 3 4»fc± 
ES-l«ei0ml/»t. UBS -2fg£ 15ml 
/aTffl*fc«aDU Ss2m&i24H^ff£l5g(-f-£.ri: 

8. 7£KSLoofi : $:-o£:. 

[oii6] nhixfzmmm*- b 9 v-rctta 
K3fc« u:. * lx . mmmm 1 8 0 r P mt« 

L&A 1 ^ 16 0*C4T16 0*"C» S6fc2 0 0X;* 
T'6 0 0#TIW3-1*:4 .IkfcJ: ->T*Sfi£*£fr*^ 

tz. zv^mi^rnxxTmL. 1 5 0 Treses 

££C5 5 0T:x2i$ig<D£3££?T&3C:kfc:J: 
->T±IETPAB£Bfe£U Na£8£~lf:*5>fb«§ 

[01 17] -eUT. ±IBNaS16^tf*5-f 
*CD 1 Ofe^AomiT V±-*;J»Z 5 0 0ml CDjfc* 

fcflL 5 0 0T:x2B^<SMj££fr&-?C:kt;:J:->T. 
HC©«[i|i: LTOHSMF I -FAUmSttyJ b 

ftSWfc&Srl 2HaK)FAuatHI«2 lfeJ:o-C» 

£kU2 2fcioT3B«S*LT^S. 
[0118] -«HSP^r-ftt«Si»f«)WI- 

#^>ix£HSMF I -FAU«£4f:*54 MdttU £ 
tt&&&tWtoai'*rJ» t &m^T PtkRhfc£P 



t : Rh = 7 5 : 1 ( P t&V R h<7MM,4 . 5 g/U 

3 o o xM^xm^mmMath i 1 1 j: -> t n o x» 

(Pt-Rh/MFI-FAU ) 
[0119] JtEIHPW'-fc7;l'5'*-> , W y^-k 

fift (4 0 0*;k/inch* ) fcfl»S*Ti<lfcltit« 
<oflW»k U:. 

io [0120] -\ffimm<r>mm- 

JM£MF b (ZSM-5) fcPtk 

R h k fcPfflfcflHI*: i oTH tJHSH#$*fc«BP^> 

(pt-Rh/MFi ) £nsu i^a<o^-*Affl^ta 

[0121] -NOxjWL^ttO^i- 

btfxizX 0 N O x*M?BH±£ 

y £ Jfl V xfc t> CO k T o 1 !✓ y £ ffl Ufc t <7) k <D 2 ®8T 
20 ifc. NOx#fl^)j|SCfeit^Tlt JJHfc* 

tfX h^XS:fit*&L^*»*^. flK»ffia^4> 3 5 OX: 

tTft&ZltX^-oX . -?-cOS<^#iajg-C^NOx?Mb 

9-1 2(Cv$flTt^. 

[0122] S9{±^-fk*Sk LT^y*fflVxfe*^ 
30 cO^a^XKOJSST'fcS. Pt-Rh/MFI-fAU ^fflV^H 
tmtn-RWWl SfflvxWWHfcSlfc^«^(B, 
09 tc^-f i "5 tm#T'{± 18 0 x:tciJV^T ^fiy 

mix. m%X'& 1 5 cctisuT v—rm^wxtzti 

tb. 1 SOiCONOx^Mt^trratTlim^Sr^t. 

i8ot:«)NOxjMfnc68t-r(^^^$«L^) . 

fmxnirxi&mi 5 ox^imx-amsm^ij^mz 

NOx»<b**«S<JSroTv^. i*Ui. *3fcttRJEtt 

■w&xf* yawmwn f a us&i&sb 2 1 ic«*$ 

40 #NOx«4MlfcSff9-Lfcfci()k#ife*i*. d<^NO 

x^jg^iafli(±. ±mtim&m<7) 0 *>^±k p t v 

t^oiiVX'bh. 
[ 0 1 2 3 ] ieti«ttm^^T(>ibRmav) 

flWCNOxfc4Mlf UTV»*«>tt. S^^COFAU 
1^1,^2 lt®*$ilTV^7"^y*WSiBc7)MF 

50 ^tfefiflU F I W&Bfc. <t o Tfilfig ^iiT Vhl&i.ff 



(12) *fm*7-144128 

21 22 

v*#. msmcom^im^mzmnm^^F au [03 ] mmm 1 oh ammz^tm 

Sl&fi,gff2 1 £Wr&£#>. ItfiaBaKOftSSfifcT* [04 ] lllS0ij2<?)©«a{«<^ffia5£7)fiBi$r*-rBrBq 

[0 1 24] 01 0\i&Ht*mkLZ7?>£mWzi% [07] MF I /FAU^JfcPi: HClgfifc<«iJ 

KM^^^H^^utot^oTV^^ ifUiMil [08]|life0iJl3«7)HCiS«ffJ^-rfBrila0 

^mbi-am^MzZtiZ^X. W&~??VOM.bL 10 [09]M^bK«fctT^>'^fflv^^tfO^Sfe0«l 

*U£. £«J:3fcllSfl5**j&«L£v*fcfcW£i\ n ^70 

o x<7)^#fT&fciiTU£:fr\ -rftf ±x * hifxi^ff) [010] gMbk^i UT^^*fflvvfc*&^lltH 

COJrjiTcSlt^-SNOx^fllj&afe-rS^T'^S,, 1 3&tfJfcf^NOx^<Z)&&x;*hO*^£^ 

[01 2 5] 01 lttTtiei/^vfeflawhW ^770 

5ti«W>*WSM^V^TNOxi9M» [011] LT7-oevy£JJH,v£i§£<7)* 

jW< &^-o^ a* . gmtrcwiEw^.i: < hot 1 3&rrtt$s$9<7)No xm<«iw kbs** 

w nm^ij&ti&m£t5^xNOx.m&ti t m<% [012] uttbicsj: tTT-ot^y^fflv^^-^ 

til. 4fc» R#tefc*aaS**Srv*>li* W7ot [«F#<3R9n 

[oi26]^tj. nawfcswc, isot^-cn 2 issa^s 

Ox^-fb$*s-H®<^oTV^<o{i. ttOBAtzJ:* 3 tttStt 

[ 0 1 2 7 ) lOO-CiS^^NOx^fl:* 5 3-hJI. 

fenR}&&lz£^ZfmimtfmWLlz&<%:'>ttibT 7 1 0M8l<9mi8i£<a-fe?:*74 M£F 

*>SA { . ^hdOT-^h^AKiii^fiVvKSlcft 30 8 1 2mm(0mnM^^y^ hfk=F 

tfxfc: J: o Tft^ £ *rCM&£JS#ffiT L . 18 0'Cft 12 1 0RiSoail?L^S:*-rS-fe*3j-7-Y hJI 

2fCNOxflHW* I tt< ! fir->T^*. * 13 1 2RW«WUIte*#*-*-«*?4 

Oft(c;NOx^Mb$*>1fRJi#LTV^co(±. f^W 14 8H9K)fl?UI^)KaS 

*iB£e>JJ?«>B*J: #*. t>ti&. 15 10 Hli£7>mi§iS?>i£iFBSB 

[01281012 Ii7nei/ ^£J8VxfcBBi">l bO 1612 IWLMWJ 

{mmn^mMm is lopuc^mfiig^fi^ 

[01] *Mm\cr$l%tfxmmmcr>^£^m& 19 12 £3P>MflJB£al2M 

0T'&£. 40 2 1 FAUiM B B J 

[02] *K^Hio^*'x#-ft^at±5tts«R«aw 22 MFiatsas 

[08] 
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